Evidence for the presence of L-arginine-nitric oxide pathway in human red blood cells: relevance in the effects of red blood cells on platelet function.
There is a renewed interest in the role of red blood cells (RBCs) in the regulation of vascular tone and platelet homeostasis. To examine whether human RBCs synthesize NO from L-arginine, which may mediate the antiplatelet effects of these cells, purified RBCs (10(7)-10(8)/ml) were incubated with [3H]L-arginine, and its conversion into [3H]L-citrulline determined. RBCs consistently converted [3H]L-arginine to [3H]L-citrulline in a Ca2+-dependent fashion, and this conversion was inhibited by two different specific NO synthase inhibitors. Suspension of RBCs (10(7)-10(8)/ml) reduced platelet aggregation, and the RBC-mediated inhibition of platelet aggregation was blocked by pretreatment of RBCs with NO synthase inhibitor and potentiated by pretreatment with superoxide dismutase. Release of serotonin by aggregating platelets also was inhibited in the presence of RBCs. Western analysis with a specific mouse monoclonal antibody provided direct evidence for the presence of human endothelium-type constitutive NO synthase with a molecular mass approximately 140 kDa in the RBC cytosol. These observations suggest that RBCs possess endothelium-type NO synthase and may regulate platelet function at least in part by in situ release of NO.